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Creeonapia sagittaria \Sollas) is redesceribed Irom shallow water, soft benthie commumities
surrounding the hmestone islands of Ko Samui, southwest Gulf of Thailand, with addivonal
new tecords from southem Pupua New Guinea, Morphologicul redesenption is based un live
rmaterial, lnghlighting in particular o unigue, tentacle-hke, dendritic series of exhalanl canals
with ity complex of oscules on the apex of the primary (open) Gistule. Bvidence 1y presented
to suggest that this capitate siruciure serves as both a complex series of exhalant pores und
canals, and an asexual dispersal propagule. Scamung electron microscope studies also
detected an additional morpholagy ol toxa microscleres, nol prwiously recorded tor the
species, and studies of skeletal structure indicate that the species is more appropriately
wncluded 10 ihe family Oceunapidie 1Porifera, Demospongiae, Haplosclerida), being the
sixth member of the "bimima’ group of Ocegnapia species. The distribution and comparative
mombhology of this species group are discussed. [3 Oceunapia sugittaria, Porifera, De-
rnospangiae, Haplosclerida, Oceanupiidae, Gulf' of Thailund, oscular structure axexnal
propugule, taxononty.
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Species ot Oceanapia are common, with more
than 30 nominul species recorded far the Indo-
west Pacific region alone, relatively ubundant in
both soft and hard substrates, and widely distrib-
uted (known throughout the world's oeeans: Ant-
arctic. amphi-Atluntic, Mediterranean, Red Sea,
western and eastern Indhan Ocean, Indo-Malay
archipelago, Indo-west Pacific, Japan, New Zea-
land and eastern Pacific Ocean). However, many
of thesc species are poorly known: most
Oceanapia species have been descnbed only
from preserved matenial, in many cases they have
been described only once: in several instances
species descriptions are based solely on incom-
plete individuals (e.g. fistules); and in some cuscs
species were created on the basis of only minor
differences in spicule morphometrics from their
siblings. Thesc problems are common o many
groups of sponges, but possibly they are most
apparent in the refalively morphologieally depau-
perate  Haplosclenda, including Oceanapia,
Whilst reexaminuiion of the type mutenal for
many of these specics is usually necessary (the
original descriptions being very brief and/or very
poor), yenerally this process does no more than
confirm or refute those characters already de-
sceribed for the species. Conscquently, Oceanapic

appears to contain many specics ditfering trom
each other only shightly in any of their major
characters (growth form, spn.ulc morphology.
spicule size, skeletal structure), whereas in situ
phservations of tive populations are much more
informaiive i discriminating sibling species. In
this present paper we redescribe Qceanapia
sagiture (Sollas) from live populations in the
Gulf of Thailand, including i situ observatinns
of intact capitate, oscular strucwres peculiar
this species, whereas the specics had previously
been deseribed only from preserved  matenial
(Sollox, 1902 Burton, 1934, Bergguist. 1965),
virtually all Tragmented. We also deseribe some
obscrvations ol populatons from southern Papua
New Guinea.

METHODS

Preparation of matenal for light nucroscopy
and scunning cleetran microscopy (SEM) 1y de-
scribed elsewhere (Hooper, 1991). The descrip-
tive Jangnage system DELTA was used to prepare
the taxonomic deseription (Dulwitz & Paine,
1986), Abbreviations used in the text are as fol-
fows: BMNH, Natural History Museum, Londun;
NCI Q66C-, 11S National Cancer [nstitute shai-
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low water collection program (Australian [nsti-
tute of Marine Scicnce, Townsville, contract) -
primary matenal now in Smithsonian [nstitution,
NTM and QM; NMV, Museum of Victara, Mcl-
bourne; NTM. Northem Territory Muscum, Dar-
win, PMBC, Phuket Marine Biology Center,
Phuket, Thailand; QM, Quecensland Muscum,
Brisbane; ZMA, Zoological Muscum, Amsier-
dam,

SYSTEMATICS

Family DCEANAPIDAE van Soest
Oceanapia Norman, 1869

Ceeanapia Norman, 1869 [type species: Desinacidon
Jeffrevsic Bowerbunk, 1866 (= 1. robusia Bower-
bank, 1866 (Carter, 1882))).

Rhizochaling Schmidy, 1870 [type specics: Rhizn-
chaling oleracea Schmidt, $8701.

Phiveodictyon Carter, 1882 [iype spevies. Phlocodic-
tveni isedicryifirme Carter, 1882]

Biminia Wedenmayer, 1977 {iype species. Qccanapta
toxophilu Dendy, 1922

DIAGNOSIS

Haplosclerida, predomimantly fistulose, with o
vmspicular. tangential, subjsowopic ectosomal
skeleton, often detachable, and anirregular, lon-
enudinal and/or transverse system ol moltispicu-
lar tracts with a subisotropic reticulation of single
spicules dispersed between forming the cho-
anosomal skeleton: microscleres may include sig-
s and toxas (modificd from de Weerdt, ]98‘3)

REMARKS

The genus, 1ls contents, generic synonyy ind
relatronships with other occanapirds have been
discussed at length by several contemporary
authors (Bergquist & Warne, 1980; van Soest,
1080, de Weerds, 1985 Wiedemmayer, 1989,
Fromont, 1997). The synonymy ciled abose s
now generally uccepted, although de Weerdt and
van Soest (1986) also nme that Biuzochalima and
Oceanapia s.s. could be considered twe “conven-
ient  subgenera, differentiated by thewr consis-
tency and development ol their spongin fibre
skeletons; the first having strongly developed
spongin lbres and the sccond with a pulpy cho-
anosomal skeleton. However, these upparent dif-
ferences are not clear-cut for all species (e
several spevies in both nonunal genera have in-
termediate character states), and formal recogni-
tion of these “convenient” subgenera may ot be
fully justilicd. In fact, there 1s equal justification

for secogmising alternative ‘convenient’ subgen-
era within Oceanapie, based on microsclere di-
versity for example (¢ g. Biminia with toxas aml
sipgmas, Oceanapia (s.8.) with only sigmas, and
Phloeadicrvon (s.5.) without microseleres), but
ihis system also lacks a sound phylogenctic basis
(de Weerdt and van Socst, 1986)

Oceanapia sagittaria (Sollas)
(Figs 1-20)

Gellies sugittarius Sollas, 1002: 212, LS, hg.7.
Adocia sagitioria. Burton, 1934: 538,
Onnasagittaria Bergquist, 1965: 155-157, Higs 18a-c.

MATERIAL EXANINED

NTM Z3679, QM G301346, QM G00640, PMBC
9210: E side of northern isliand, Ko Wao Yai Group
Marine National k. NW of Ko Samui, S Gull of
Thailand, Y°47.0°'N, Y94 1.0'E, 6 lupe 1990, 12.5m
depth, voll. M. Riddle. 8, Sorokun, }N.A. Hooper,
SCUBA (stn SH-90-016). Unregisiered material: Mo-
lupmc I, southern Papna New Guinea, various dates

987, coll. M. Kelly- Borges.

DISTRIBUTION, SUBSTRATE AND DEPTH RANGE

This species is only recorded frons Kepulauan
Bidang, north of Penang, Andaman Sea (Sollus,
18902), Ko Samun, somthern Gulf of Thailand and
Molupore Istand, soulliern Papua New Guines
(present study), Koror 1., Palau [slunds. central
western Pacific (Bergquist, 1965), and the Low
Isles, Great Barrier Reel (Burton, 1934) It is
probubly 4 widely distributed Indo-Mulay spe-
cies, but because of its small, relatively cryptic,
burrowing habit the extent of its distnbution iy
stifl not fully known, The recorded depth distri-
bution is from shallow subtidal waters to upproxi-
mately  [4m. The Thailund collection site -
Jocated 50m from shore, at I2mdepth onsandand
coral rubble slope, rsing wcoral dowminated slope
and Porites heads, at base of limestone cliffy
rising o grester Hhian 70m altilide — contained o
population of this speeies with many specimens,
olthough the specics was not seen in any other
sites in this region. In southern Papua New
Gumea the species i1s also relatively abundant,
Tound in muddy silt substrites.

DESCRIFTION

Shape. Sponge burrowing into soft sediments:
shightly enlarged basal root submierged com-
pletely below substrate, with one or more fistules
protrudiny above surlace (Fig. 1), Basal root (or
‘hody” of sponge) expanded. bulbous, subspheri-
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FIG. 1. Oceanapia sagittaria (specimen NTM Z3679) in situ (photo M.Riddle).

cal, more-or-less solid, attached to detritus in soft
sediments (Fig. 6). All collected specimens con-
sisted only of single primary fistules, with or
without smaller, vestigial, secondary (blind) fis-
tules, erect on single basal roots; primary fistule
cylindrical, tubular, hollow, with cavernous cen-
tral lJumen, widest at base, tapering to tonstriction
below apex; fistules simple-flagelliform, flex-
ible, fleshy, mucous-covered in life, although
more fragile, thin-walled when preserved. Apex

of primary fistule with un-

® usual capitate structure (=
b capitum), which in life is
extremely fragile, sub-
spherical, membraneous

on its exterior surface,
completely translucent,
clearly showing dendritic

fibre and canal system
within (Fig. 1); membra-
neous capitum collapses

¢ upon collection, leaving

‘ only dendritic fibres and

S spicule tracts, tapering at
. their ends (Figs 7,8). Di-

mensions: basal root 11-

. 23mm diameter; primary

. ~ (open) fistule 33-54mm
long, 2-4.5mm external

diameter, 1.5-4.0mm in-

N ternal diameter, secon-
dary  (blind) fistules
818mm long, up to

2.5mm external diameter;
capitum (in life, when in-
tact) approximately
20mm diameter, when
preserved (i.e. dendritic
fibres situated on apex of
fistule) 7-11mm long, 4-
10mm wide. Growth form

¢ consistent for all known
specimens.

Colour. Live coloura-
tion of basal root dark
brown or black; fistules
dark red-brown (Munsell
SR 4/10); fibre bundles
inside translucent capi-
tum pale red in life (2.5R
6/10) (Fig. 1). Live col-
ouration relatively con-

sistent. Colour of
specimens in  ethanol
grey-brown.

Oscules. Oscules confined to distinct areas on
membraneous capitum at apex of sponge; termi-
nal, situated at the ends of dendritic fibre bundles
(which probably surround/support exhalant ca-
nals), protruding from apex of sponge (Fig. 6);
primary fibre bundles thickest at centre of capi-
tum, bifurcating only once or twice within mem-
braneous capitum, with each exhalant canal
slightly swollen at apex, and each bearing asingle
oscule; oscules more-or-less evenly distributed



over entire capitum, minute, 0.2-0.5mm diame-
ter, but not obscrvablc in preserved material (i.c.
capitum collapscs). Inhalant pores not seen.
Teature. Fistule soft, elastic, flexible, fragile,
easily torn both in lifc and when preserved; basal
root solid, woody, inflexible, casily crumbled.
Surface characteristics. Fistule fleshy, col-
lagenous, pigmented, microconulose, promi-
nently sculptured in life (Fig. 6), with prominent
tangential spiculc skeleton forming a micro-
scopic, triangular, cobweb-like network (Figs
9,16-17), although appearing more shaggy when
preserved. Membraneous capitum  skin-like,
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glabrous in life, with faini, fragilc, irregularly
isodictyal, tangential spicule skelcton; capitum is
translucent in life and choanosomal fibres clearly
visible through membrancous surface. Basal root
dense, spiculose, hcavily pigmented, with smooth
surface, and loose, irregular, tangential spicule
skeleton, although the latter is not a promincnt
feature.

Ectosome and subectosome. Ectosomal skele-
ton with both unispicular and paucispicular tan-
gential tracts of oxeas (Figs 9,17). Capitum, when
intact, with unispicular, subisodictyal, tangential
ectosomal tracts, without any support underlying
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FIGS 2-7. Oceanapia sagiutaria, spiculation and morphology. 2, oxeas (and rare anisoxeas). 3, long toxas. 4,
robust. centrangulate toxas. 3, centrangulate sigmas. 6-7. interpretation of live, whole speciimen (from Fig.1),

with stippled basal region indicated below substrate.

7, guide to location of sections depicted in figures 8-20.

F=tubular fistule, C=membrancous capitum, R=basal root, with woody exterior and pulpy interior, O=oscule,

E=exhalant canal.
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FIGS 12-15. Oceanapia sagittaria, scanning electron micrographs of spicules. 12, oxeas. 13, centrangulale

sigmas. 14, long toxas. 15, robust, centrangulate toxas.

ectosomal skeleton (unlike most other parts of the
skeleton). Fistule with both uni- and paucispicu-
lar tracts of oxcas tangcntial to surface, with
multispicular tracts visiblc just below surface
(Fig. 9), and a prominent cavernous arca between
ectosomal (unispicular and paucispicular) and
choanosomal (multispicular) regions (Fig. 20).
Basal root with dense, disorganised, unispicular,
tangential tracts and dense, multispicular, tracts
below the ectosome (Fig. 19), both close to sur-
face. Extra-fibre spicules (i.e. those not associ-
atcd with the tangential unispicular ectosomal or
multispicular subectosomal skelctons) lie in
sparse, single or paucispicular subisodictyal
tracts throughout the skeleton (Fig. 10).

Choanosome. Choanosomal skeletal structure
reticulate, composcd of relatively homogcnous,
dense spicule tracts differentiated into primary
(lengitudinal) and secondary (transverse) skeletal
lines. Primary tracts long, multispicular, 70-
160pm diameter, joincd by shorter pauci- or mul-
tispicular secondary tracts, 30-350pm diameter,
together forming irregular clongate or eliptical
meshes, 450-1500pm long, 120-250pm wide.
Extra-fibre spicules scattered betwecn choanoso-
mal meshes. in unispicular, subisodictyal tracts.
Basal root ("body” of sponge), pulpy, occupying
most of ‘body’ diameter, with central lumen of
fistules extending scveral millimetres into
‘body’, and with large, cavernous meshes pro-
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Apart from the peculiar capitum seen in O. sagit-
taria, there are few major differences between
any of the *biminia’ species in external morphol-
ogy, skeletal structure, spicule geometry or spic-
ule size (as noted by Hooper, 1984: table 1). Thus,
it would be equally justifiable to synonymise all
six known ‘biminia’ species as it would be to
combine the three Indo-west Pacific species on
the basis of these conventional morphometric
characters. For the present we maintain all these
species in the ‘biminia’ group, but recognise that
only more comprehensive collections of
Oceanapia throughout the Indo-Pacific may dis-
cover material with intermediate characteristics,
resolving present doubts.

Apart from the peculiar capitum, O. sagittaria
is most similar to O. toxophila. However, oxeas
are sharply pointed, fusiform, or occasionally
mucronate in the present species, whereas in O.
toxophila they are hastate or rounded; oxea size
is relatively homogeneous within both species but
substantially larger in O. sagittaria; microsclere
dimensions are similar in both species (see di-
mensions below for O. toxophila), although O.
toxophila has both c-shaped and contort sigmas,
and O. sagittaria was discovcred to have a mor-
phologically distinct, smaller category of cen-
trangulate, robust toxas, not previously deseribed
for the species. Although these differences in
spicule size and geometry could be construed as
being relatively trivial, they are certainly as sub-
stantial as any of the differences between all other
‘biminia’ species.

Morphological  characteristics  of  other
‘biminia’ species are as follows. Oceanapia toxo-
phila Dendy has a tubular, burrowing, globular,
simple base, with very thin, single fistules oneach
end of the body (the larger, open fistule is apical,
the smaller, blind fistule is a basal rootlct); fistu-
les up to 50mm long, Smm diameter; ectosomal
skeleton is a detachable, thin, unispicular, subiso-
dictyal crust; choanosomal skeleton contains
both reticulate, multispicular bands and a dense
feltwork of subisodictyal spicules; oxeas hastate
orrounded, mostly blunt (265-315x5-12m); mi-
croscleres are only moderately common; sigmas
very small, c-shaped or contort (12-26x0.5-
1.5um); toxas sharply angular at centre, straight
arms, slightly reflexed points (12-55%0.5-2.5wm)
(redesribed from the holotype BMNH 1921,11.7.37
(RN XX.2) and Dendy (1922) in part).

Oceanapia stalagmitis (Wicdenmayer) has a
semi-incrusting, burrowing, massive base, with
multiple, short, open and blind fistules on upper
surface, rthizome-like blind fistules on under sur-

face; fistules up to 17mm long, 10mm diameter;
ectosomal skeleton a dense, subisodictyal,
unispicular layer over a denser detachable crust;
choanosomal skeleton an irregular reticulation of
both stout and thin fibres, with unispicular
subisodictyal spicules dispersed between; oxeas
usually sharply pointed, fusiform (100-155x3.5-
5m); microscleres abundant; sigmas centrangu-
late, c-shaped (11-32x0.5-1pum); toxas small,
slight central curvature, straight arms, very
slightly reflexed points  (10-32x0.5-1pum)
(Wiedenmayer, 1977).

Oceanapia ooita (Hoshino) has a massive, sub-
spherical, burrowing base, with numerous, open,
wide fistules on upper surfacc, and rhizome-like,
blind fistules on undcr surface; fistules up to
40mm long, 8mm diameter; ectosomal skeleton
dense, unispicular, subisodictyal, choanosomal
skeleton with densely packed, longitudinal spic-
ule tracts, interdispersed with subisodictyal sin-
gle spicules; oxeas homogenous, abruptly
pointed, hastate (180-218%7-9um); microscleres
abundant; sigmas c¢-shaped, centrangulate (14-
35xup to 1pm); toxas slightly curved at centre,
straight arms, straight points (up to 45um, thin)
(Hoshino, 1981).

Oceanapia macroroxa (Hooper) has a burrow-
ing, massive, subspherical base with many long,
thin, open and blind fistules on the upper surface,
and smaller, thinner, rhizome-like blind fistules
(rootlets) on the under surface; fistules are up to
60mm long, 8mm diameter; ectosomal skeleton
is a thick, detachable, unispicular, subisodictyal
crust; choanosomal skeleton with multispicular
tracts, some ascending as well as uni- or pau-
cispicular, subisodictyal tracts dispersed be-
twecn; oxeas are divided into two indistinct size
classes, fusiform to subhastate, mostly sharply
pointed (94-260x1.5-7pm, 171-279%6-11m);
microscleres abundant; sigmas are small, ccn-
trangulate, c-shaped (9-35x0.5-2.0pm); toxas
have angular central curves, straight arms and
reflexed points (8-82x0.4-3.5um) (Hooper,
1984).

Oceanapia cancap de Weerdt and van Soest is
burrowing, fistulose, although the base is un-
known; fistules are opcn, single or bifurcate, up
to 80mm long, () 50mm diameter; ectosomal
skeleton unispicular, tangential, subisodictyal;
choanosomal skelcton (only known for fistule
walls) is longitudinal, branching and anastomos-
ing, multispicular tracts with intcrdispersed
subisodictyal singlc spicules; oxeas fusiform,

sharply pointed (up to 320x8pm); sigmas c-
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shaped, centrangulate (20pm, thin); toxas with
slight central curvature, straight arms, slightly
reflexed points (S0-75um, thin) (de Weerdt and
van Soest, 1986).
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